The first recorded case of recovery from hepatic coma after an exchange blood transfusion was that of Lee and Tink (1958) . They gave two exchange transfusions of fresh blood to a boy aged 13 who was deeply jaundiced and comatose. After the first transfusion of 3,260 ml. his condition was unchanged, but when a second exchange of 3,140 ml. was given he improved and recovered completely. Trey et al. (1965) reported seven cases treated by exchange transfusion. Approximately twice the patient's blood volume was exchanged. Freshly donated heparinized blood was administered under pressure on the venous side while blood was simultaneously removed from an artery. Five of the seven cases recovered completely. They were fully reported by Trcy et al. (1966) . Berger et al. (1966) put on record another recovery from fulminating hepatitis after exchange transfusion.
In the above cases fresh heparinized blood was used, and it is the purpose of this paper to describe a technique for directly giving large quantities of unmodified blood.
Materials and Method
Rotary pumps designed by Julian Smith (1941) for direct transfusion were used. Rubber tubing was replaced by polyvinyl tubing (Portex size 12E), which gives a better flow rate and is translucent. A disadvantage of polyvinyl tubing is that at low temperatures it is inelastic, so sterilization is carried out in boiling water immediately before the transfusion to ensure that the tubing is warm and elastic when used. Julian Smith transfusion needles with an inside diameter of 1.6 mm. and highly polished internal surface are used to withdraw blood from the donors. In the meantime polyvinyl tubing has been fitted into the second rotary pump and the tubing filled with normal saline. One end of the tubing is then taken out of the saline and connected to the Teflon catheter, which will transfuse blood into the patient.
The first donor is brought in and lies on a trolley adjacent to the patient. The transfusion needle is usually inserted in a distal direction and is not connected to the polyvinyl tubing until it is well placed in the vein (see illustration). With this technique a small amount of blood is spilt. The transfusion is started by rotating both pumps simultasaeously so that blood is removed from the patient at the same rate at which it is transfused. The usual rate of a direct blood transfusion is 500 ml. in four minutes. The needle is removed from the arm of the donor, who is immediately taken to a rest-room. The flask of saline is replaced and a fresh vinyl tube is fitted into the pump. The second donor comes in to give blood, and the procedure is repeated with each donor in turn until the operation is finished. Throughout the transfusion the volumes of blood infused and removed are checked and the clinical condition of the patient is assessed. The volume of saline must also be noted, and can be kept to a minimum by not connecting the vinyl tubing from the donor until the saline has been pumped out.
After completion of the transfusion the two catheters are removed and the sites of entry compressed for a few minutes.
Results
We have given direct exchange transfusions to four patients in hepatic coma. The first suffered from cirrhosis of the liver with oesophageal varices, and coma occurred after massive haeorrhages. In the other three patients coma was due to fulminating hepatitis. The With plastic materials and a rotary pump there is minimal difficulty from blood-clotting, and the only hazard is the donor, who must have good veins to ensure a rapid flow of blood. The usual practice is for the donor to wait in the rest-room with his forearm immersed in an arm bath of hot water.
In cases of hepatitis the risk of infection of donors is to be considered and special precautions are necessary. The donor is separated from the patient by a plastic screen-he is in the room for a few minutes only and does not have contact with the recipient except through the polyvinyl tube. Obviously the flow of blood must be in the one direction, but even if it was accidentally reversed it would take several turns of the pump to bring blood from the patient to the donor.
We have successfully given more than 100 direct exchange transfusions without risk to the donors.
Summnary
The technique of exchange blood transfusion by the direct method is described. Two transfusion pumps are rotated Hepatic Coma-McLean and Luke RRITISH simultaneously to give blood from donors and remove blood from the patient. Polyvinyl tubing and Teflon catheters are used to lessen the risk of blood-clotting. In four patients suffering from hepatic coma this method of treatment was given. Blood values showed improvement and one patient recovered. It is postulated that unmodified blood transfusion has a place in treatment of liver failure particularly when associated with severe bleeding. (1956) . Allantoic fluids were harvested from eggs inoculated 48 hours previously with the strains of influenza virus. The virus harvests were adsorbed to fowl cells at 00 C., followed by elution into small volumes of phosphate-buffered saline at pH 7.2 over a period of three to four hours. This cycle was repeated two or three times. The final eluates were then tested quantitatively for specific complement fixation by the chessboard method against a homologous antiserum prepared in ferrets and against an S specific antiserum prepared in guinea-pigs. The dilution of each antigen for use was taken to be that which fixed complement with the highest dilution of homologous ferret antiserum. This varied between 1/4 and 1/32. If there was fixation of complement with the S specific antiserum, further adsorption-elution cycles were done.
Complement-fixation Test.-The method was described by Pereira et al. (1964) . It used 0.025 ml. unit volumes of the reagents in W.H.O. plastic plates and overnight fixation at +40 C. Sera were diluted in fourfold steps and mixed with the optimal dilution of the appropriate V antigen. Titres were recorded as the reciprocal of the highest serum dilution producing 50% fixation with the antigen.
Results
There was no indication of any appreciable difference in the results of tests on the sera from the different laboratories. In the analysis all the results have therefore been combined.
